The formation of synapses -the specialized junctions between nerve cells through which they communicate -is a complex process requiring the coordinated assembly of components on either side of the synaptic cleft. Synapse assembly begins when the immature presynaptic terminal contacts the postsynaptic cell, leading to the formation of an 'active zone' where neurotransmitters are released into the synaptic cleft. On the postsynaptic side, receptors and signalling molecules are induced and localised, conferring the capacity to transduce the given signal into a postsynaptic response (Figure 1) .
These sites of cell contact are precisely aligned and are therefore likely to be physically linked. Several molecules have been implicated in this linkage, for example the cadherins, the neuroligin-β β-neurexin cell adhesion complex and the ephrins/Eph receptors [1] [2] [3] . But although each of these molecules has been shown to play a role in the various aspects of synapse formation, no single molecule has been found to be essential for all the stages, from initial synapse specification to the formation of mature, functional connections.
Furthermore, levels of complexity exist beyond that of synapse specification per se. Specific connectivity between the peripheral and central nervous systems is the culmination of numerous processes, including the targeted outgrowth of axons to specific regions, and the formation of laminae -stratified areas each containing a unique complement of neuronal types [4] . Axons growing towards laminated areas often confine their projections to individual laminae, displaying 'laminar restriction'. Such restriction is thought to be a major component of synaptic specificity [1] .
The developing visual system is a convenient model for studying synaptic laminar restriction. In the chick, the retinal ganglion cells receive visual input from external stimuli and then project predominantly to the optic tectum, where each axon synapses in an individual lamina; the retinal ganglion cells projecting to a given lamina are known to have characteristic and distinct neurochemical identities [5] . In addition to this stratification, regions of lamination exist within the retina itself. The dendrites of the retinal ganglion cells arborize in the adjacent inner plexiform layer (IPL), which itself receives input from the amacrine and bipolar cells in the overlying inner nuclear layer (INL) [6] . The IPL is further subdivided into laminar regions within which the amacrine and bipolar cells communicate with the retinal ganglion cells, giving rise to laminar-specific patterns of information transduction en route to the brain.
Recent work has brought to light three proteins which are involved in synapse formation. SynCAM [7] appears to act in synapse formation, whereas the others, Sidekick ( In summary, the primary function of both SynCAM and the Sdks is thought to be cell adhesion, via homophilic interactions between the immunoglobulin domains across the synapse. In both cases, the PDZ interaction domains are thought to bind to intracellular 'scaffold' proteins, thus helping the tight anchorage between the pre-synaptic and post-synaptic cells. Additionally, the Sdks have motifs which are also found in many axon guidance molecules, for example L1/NgCAM and Robo [11, 12] , which may be of relevance in the determination of synaptic laminar specificity. It is becoming clear that synaptogenesis is not as asymmetric in vertebrates as it was once thought to be. 
